Interpreting others' actions is essential for understanding the intentions and goals in social interactions. Activity in the motor cortex is evoked when we see another person performing actions, which can also be influenced by the intentions and context of the observed action. No study has directly explored the influence of reward and punishment on motor cortex activity when observing others' actions, which is likely to have substantial relevance in different social contexts. In this experiment, EEG was recorded while participants watched movie clips of a person performing actions that led to a monetary reward, loss or no change for the observer. Using the EEG mu rhythm as an index of motor resonance, our results demonstrate that observation of rewarding actions produce significantly greater motor cortex activity than punishing or neutral actions, with punishing actions producing greater activity than neutral ones. In addition, the dynamic change in the mu rhythm over sensorimotor cortex is modulated by reward and punishment, with punishing actions producing a prolonged suppression. These findings demonstrate that the associated reward value of an observed action may be crucial in determining the strength of the representation of the action in the observer's brain. Consequently, reward and punishment is likely to drive observational learning through changes in the action observation network, and may also influence how we interpret, understand, engage in and empathize with others' actions in social interaction.
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Introduction
A fundamental skill required for successful social interaction and social learning is the ability to accurately understand the meaning and intentions of others' behaviour. Albert Bandura's Bobo doll experiments demonstrated that children adopt social behaviours through observation. He showed that children were more likely to imitate others' aggressive behaviour if it was subsequently rewarded, and conversely, were more deterred from imitating the observed behaviour if it was associated with punishment (Bandura, 1977) . His highly influential social learning theory proposed that behaviour is shaped during childhood development through positive or negative reinforcement of previously learned imitative actions. The reinforcers of observational learning are determined by the associations made between specific action contents, and the corresponding reward or punishment values. More recently, neuroscientific work has lent support to this assumption. The discovery of an apparently functionally specific group of ''mirror'' neurons that become activated when performing goal-directed actions, but also fire when observing others perform similar actions, has fuelled simulation theories of social interaction. Simulation theories such as the directmatching hypothesis (Rizzolatti, Fogassi, & Gallese, 2001) , the shared-manifold hypothesis (Gallese, 2003) and the shared circuits hypothesis (Keysers & Gazzola, 2006) generally propose that observed actions are translated, or mirrored, onto the observer's motor cortex, and this simulated motor activity is in turn associated with imitation and consequently social learning. Another main premise of these models is that the simulated, or shared, motor activity seen in the observers' brain while observing others' actions is responsible for the interpretation of others' goals (Blakemore & Frith, 2005) . Motor-related shared neural representations during action observation, also referred to as motor resonance, have been thought to form the neural basis of higher level social cognition, including perspective-taking, theory of mind and empathy (Mitchell, 2009) .
The original work on mirror neurons was limited to neural recordings performed in non-human primates (Gallese, Fadiga, Fogassi, & Rizzolatti, 1996 
